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HouseholdDemandfor Moneyin anUnderdeveloped
Economy: A CaseStudyof India
PREM S. LAUMAS and MARTIN WILLlAMS*
The papertriesto overcomesomeof theempiricalproblemsthatareassoci-
ated with the estimationof demand-for-moneyfunction in an underdeveloped
economy. It dealsexplicitlywith thechoiceof functionalform andinclusionof
interestrate as an explanatoryvariableto serveas opportunitycostof holding
moneyin themoney-demandfunctionusingboth narrowandbroaddefmitionsof
money. The paperconcludesthatshort-or long-periodinterestratesserveasan
opportunitycost of holdingmoney in India only whena narrowdefmitionof
moneyisused.Timedepositswerefoundtobesensitiveto thematuritystructureof
fmancialinstruments.As regardsthe choiceof functionalform, thepaperholds
that it makesno differencewhetherthe functionis estimatedby linearformor by
log-linearform. Thepaperalsoconfirmsfor Iridiatheresultsof Friedman'sseminal
studyfor theUnitedStates.
I. INTRODUCTION
Considerablecontroversyhastakenplaceamongeconomistsduringthepast
fewyearsonthequestionof theappropriatedemandfunctionfor moneybalances.
Briefly,thiscontroversyhascentredaroundfivemainempiricalproblems:(a)the
defmitionof moneyto beused(whetherto includetimeand/orsavingsdepositsin
money);(b) theappropriateconstrainton moneybalances(whetherit shouldbe
currentincomeor wealthor Friedman'spermanentincomeasa proxyfor wealth);
(c) theroleof therateof interest(whetherthechangesinmoneybalancesareatall
dependentonchangesin therateof interest,andif so,isit theshortrateorthelong
ratetowhichmoneybalancesrespondmost); (d)thespecificationof themostappro-
priatefunctionalform,linearor log-linear,in estimatingthedemand-for-money
equation;and(e)thequestionofstabilityof thedemand-for-moneyfunction.1
*The authorsare, respectively,ProfessorandAssociateProfessorof Economicsin the
NorthernIllinois University,DeKalb.Theyarethankfulto twoanonymousrefereesfer construc-
tive commentson an earlierversionof this paper.Any remainingerrorsare, however,the
authors'ownresponsibility.
IThe first four issuesareall discussedin thecontextof themoregeneralissuerelatingto
the stability.)f the demamLfor_moneyfunction.With therecentdevelopmentof econometric
techniques,this issuehasbeenwidelydiscussed.See,for example,RausserandP. Laumas[17]
for CanadaandG. LaumasandMehrafor theUnitedStates[13]. This issue,however,is not
beingdiscussedin thispaperbecauseP. Laumas[14] foundtheaggregatedemandfunctionfor
moneyto bestable.
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A numberof studieson thedemandfor moneyhaveappearedfor theless
developedcountriesin anattempto clarifythenatureandsignificanceof someof
theaboveissues.Butmostof thesestudiesufferfromatleasthreemajorweakness-
es:(a)theyuseaggregatemoneyincomeasa constraintonmoneybalancesrather
thantheincomeoriginatingfromthemonetizedsectorevenforeconomiesthatare
significantlybartereconomies;(b)theyfail to identifyeithertheappropriatestock
of moneyortheproperateof interestoneconomicgrounds;and(c)invariablythey
dealwiththeaggregatedemandfor money.Verylittleeffortis madeto studythe
demandformoneybythehouseholdorthebusinesssector.
Thepurposeof thispaperis to overcomesomeof theweaknessesin other
studiesin our attempto dealwiththehouseholdemandformoneyin India.An
explicittreatmentof theappropriatefunctionformis alsoprovidedhere.SectionII
explainsthedataandthevariablesused.SectionIII presentsheresultsandSection
IV containsomeconcludingremarks.
II. DATA SET
Eisner[5] andLatane(11], forexample,useaninterestrateonlong-termbonds,
sinceKeyneslinkedthelong-termrate to investmentand incomethroughthe
demandfor andthesupplyof money.OtherssuchasBrunnerandMeltzer[4] and
Hamburger[8] havearguedthatthedemandfor moneyoughtto betreatedin a
theoryof portfolioselectionandsuggestthatthedemandformoneydependsonthe
yieldonequitiesaswellasbonds.StillothersuchasBronfenbrennerandMayer[3],
Teigen[18], Heller[9] and Laidler[10] viewa short-termrateas the most
appropriaterate;for it indicatesbesttheopportunitycostofholdingmoneyinstead
of closesubstitutes.Fromtheempiricalpointof view,however,suchadiscussionis
notveryenlightening.Duringtheperiodunderconsiderationtheonlyinterest-bear-
ingassetsthatwereavailableandheldbythepublicwerethevarioustypesof long-
termgovernmentsecuritiesandtimedepositsat the scheduledbanks(sameas
memberbanksin theUnitedStates).Sincetheserateshavenotmovedhandinhand
andsinceno indexof compositerateis available,weusetheaveragegovernment
securitiesrateandtheaveragetimedepositrateasmeasureof theopportunitycost
ofholdingmoneybythehouseholdsectorin India.3
Economistsarenot in completeagreementoverthequestionof themost
appropriatestockof moneysuitablefor a studyof thedemandfor money.Some
favouranarrowstockof money,Ml' currencyoutsidescheduledbanksanddemand
depositsatthescheduledbanks,whileothersadvocatethebroadconceptofmoney,
M2'whichinadditionincludesthetimedepositsatthescheduledbanks.TheReserve
Bankof Indiafeels,however,thatin theIndiancasetherearereasonsto favourM2
stockof money."Timedepositsin Indiahavethetraitsofcurrentandfixeddeposits
andtheirallocationintodemandandtimeportionshascertainelementof arbitrari-
ness.Withtheprogressiveliberalizationof rulesregardingthewithdrawalfromsuch
depositsovertheyears,anincreasingproportionof theseis gettingreflectedunder
demandeposits.Furthermore,thereissome mpiricalevidencetoshowthatthereis
substitutionbetweendemandandtimedepositsduringthebusyandslackseasonsof
anyyear.By definingmoneyto includetimedepositsalso,theresultsobtained
wouldbefreefromanybiasonthisscore.,,4
Thesampleperiodfor thisstudyis 1952-53to 1967-68.Thesearetheonly
yearsfor whichreliabledataonmonetizedisposableincomeforthehouseholdsand
theirmoneyholdingsareavailableforIndia.5FollowingFriedman,some conomists
haveadvocatedtheuseof permanentincomeinsteadofcurrentincomeastheappro-
priateconstraintonmoneybalances.Butwerefrainedfromthisdueto t;helackof
Mosteconomistsagreethatthedemand-for-moneyfunctionfor realmoney
balances(inpercapitaterms)maybespecifiedasapositivefunctionofrealincome
andanegativefunctionof theopportunitycostofholdingmoney.Theopportunity
costis theyieldon alternativeassetslessthemarginalpaymentsof explicitand
implicitintereston money.Duringa periodof risingpricestheexpectedrateof
inflationshouldalsobeincludedalongwiththerateofinterestorsometimesvenas
analternativetotheinterestrateastheopportunitycostofholdingmoney.However,
duringtheperiodunderstudythepricelevelwasfairlystable.
In thispaperit is notpossibleto usepercapitarealincomesinceit isdifficult
to determinethatpartof thehouseholdpopulationwhichcontributesto themone-
tizedpartof thehouseholdisposableincome.2All variableshavebeendeflatedin
termsof the1960.61GNPdeflator.
Considerablediscussionhastakenplaceon thechoiceof theproperateof
interesthatmayrepresentthemostappropriateopportunitycostofholdingmoney.
2Threemajorstepsareinvolvedin calculatingthemonetizedportionof householddispos-
able income.First, net householddisposableincomeis arrivedat as follows: net domestic
productat factor cost minusincomefrom domesticproductionaccruingto governmentplus
nationaldebt interestplus earnedincomefrom abroadplus transferpaymentplusnetprivate
donationsfrom abroadminusall direct taxesand retainedearningsof companies;second,
estimatesfor the self-consumptionof foodgrainsfor 1958-59 wereobtainedby makinguse
of the ratio methodof estimation.The ratio of kind expenditureto total expenditureon
foodgrainsrepresentedtheportionof self-consumptionof cereals.For theyearsbefore1958-59
and after 1958-59 similarestimatesare obtainedby consideringthe rateof growthof rural
populationto be 2.0%to 1960-61and2.4%afterwards.Third, the figuresof theselfconsump-
tion of foodgrains,thusobtainedaresubtractedfromnetdisposableincometo arriveatestimates
of themonetizedpartof thehouseholddisposableincomeoverthetimeperiod.
3For detailsof the averagingmethodandtheappropriateweightsattachedto varioustypes
of timedepositsandgovernmentsecuritieseeKamtaPrasad,[16,pp. 160-161].
4TheReserveBankof IndiaBulletin.June 1972.p. 949;andApril 1966,p. 362.
5TheReserveBankof India. June 1972.p. 958.
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adequaterelevanceof thePermanentIncomeHypothesisto theIndianconditions.6
In addition,thedataavailabletousarenotsufficientfor thecalculationof perma-
nentincome.
III. METHODOWGYANDRESULTS
On thesubjectof demandfor money,themostcommonlyusedfunctional
formsareeitherlinearor log-linear.Economictheoryunderlyingthedemandfor
money,however,doesnotprovideanyaprioribasisforselectingoneformoverthe
other.Mosteconomists,however,haveviewedthechoiceof theproperfunctional
formasessentiallyanempiricalproblem.RecentlyBoxandCox[2]havesuggesteda
procedurewhichhelpstodiscriminateb tweenthelinearandthelog.linearfunctional
formsfor theirappropriatenessfor a givenproblem.In estimatingthehousehold
demand.for-moneyfunctionfor Indiawe usethe Box-Coxprocedure.Wemay
explainthisbriefly.Considerageneralfunctionalformof thedemandfunctionas:
M(A) =(3 + f (3X (A)+e
t 0 i=l i it t
(1)
whereMt isthedemandformoneyattimet;Xit aretheexplanatoryvariablesatt, =
1,2,. . .,p andet is anerrorterm. The Box-Cox transformationis:
Oearly,whenA = 1, equation(1)becomeslinearandwhenA = 0,theequation
becomeslinearin thelogarithms.Fromequation(1) differentvaluesof A givedif.
ferentfunctionalforms.
TheBox-Coxtransformationprocedureis usedto estimatethevaluesof A
andtheotherparametersin equation(1). Usingthemaximum-likelihoodestima-
tionmethod,wecanestimateA ~ndotherparametersundertheassumptionthatet
6SeeLaumasndLaumas[12],pp.289-296.
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is normallyandindependentlydistributed.Theadvantagesof theBox-Coxtransfor-
mationcanbesummarizedasfollows:
(a) Theresultingtransformationis a consequenceof theestimation,otana
priorispecification;
(b) Themethodallowsthesampledatatodictatetheappropriatefunctional
formfromthesetof functionalformsdescribedbyequation(1). The
linearandlog-linearformsarespecialcasesof theclassof transforma-
tions. Thustheestimatedfunctionalformis empiricallyobtainedfrom
thesampledata;and
(c) The estimationtechniqueallowsa more.directtestwherebywecan
comparealternativefunctionalformsratherthanacceptapredetermined
functionalformasamaintainedhypothesis.7
Wehavepostulatedthedemandfor moneytobea functionof incomeanda
rateof interest.Basedon theseconsiderations,theinitialstatisticalmodelfor the
demandformoneyin Indiaisasfollows:
M (A) =(3 + (3Y (A) + (3r (A) + et 0 1 it 2 it t (3)
whereMt =moneyis defmedas(a)C for currency,(b) TD for timedeposits,(c)
M 1 for the narrowstockof moneyand(d) M2 for thebroadstockof money;Yit =
monetizeddisposableincome;rit =therateof interestwhere(a)Rl representsthe
weightedshort-termrateand(b) R2 theweightedlong-termrate;andet'anerror
term,is assumedto bedistributedasanindependentormalrandomvariablewith
zeromeanandconstantvariance.Recallthatthetransformationof Mt (A) and
Yit (A)andrit (A)werepreviouslydefmed.
Tables1 and2 presentheresultsof thisstudy.Notethatmonetizedispos-
ableincomeof thehouseholdsectorin Indiaandtwotypesof interestrate,aweight-
edaverageshortrate(Rl) andaweightedaveragelongrate(R2)'aretheindependent
7Usingthemaximum-likelihoodestimationmethod,Aandotherparametercanbeestimat-
ed, under the assumptionthat et is normallyand independentlydistributed.Omittingsome
constants,themaximum-likelihoodfunctionof equation(1) withrespecto A is givenas:
L (A) =~Qn 0-2 + (A-I) ~QnM
max 2 (A) t t
where (j2 is the estimated error varianceof the regressionof Mt 0) on X It (A), X2t (A), . . . ,
(A)
Xpt (A). The optimalvalueof A is selectedwhich maximizesequation(3);.,Box-Cox alSQ
indicatesthatoneccnfidencelevel(1-a:) for A basedon theresultsthat2[L (A) - L (A)] ismax max
distributedas X2 (chi-square)with one degreeof freedom.The valuesof L fA) denotesthemax
valuesof theunrestrictedmaximumof thelikelihoodfunctionand1fA)denotesthevalueof the
max
restrictedmaximumof thelikelihoodfunction.
M (A) =
M -It whenA =f.0t A
QnMt A=O
(2)
X (A) =
X A-l
it whenA =f.0
it A
i=I,2,...,P
QnXit =0
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variablesin thedemand-for-moneyfunction.M2 is thedependentvariablesince,as
pointedoutabove,theReserveBankof Indiaviewsthebroadconceptofmoneyas
themostrelevantin formulatingmonetarypolicyin India.However,sincecurrency
is apredominantpartofmoneysupply,wealsoprovidestimatesforthedemandfor
currency(C) by thehouseholds.In addition,weprovideseparatestimatesonthe
demandfor timedeposits(TD) sinceit is believedthattimeaccountsat the
scheduledbanksarewidelyusedasinstrumentsofsavingsbythehouseholds.
SincetheGBC,linearandlog-linearmodelsaremembersof thesamefamilyof
parametricfunctions,a likelihood-ratiotestcanbeusedto determinewhetherthe
"goodnessof fit" of thelinearmodelsandlog-linearmodelsissignificantlydifferent
fromthatof theGBCmodel. Thetestis basedon theChi-squaredistribution.
TheGBCmodelis unrestricted,whereasthelinearmodelandlog-linearmodelhave
therestrictionsA=1.0andA=0.0respectively.
Theresultsof thepairwisecomparisonsarepresentedin Table2. Thesecom-
parisonsindicatethatthenullhypothesisof nodifferencein thegoodnessof fit in
thelinearandlog-linearspecificationsrelativeto thegoodnessof fit in thegeneral-
izedfunctionalformwouldberejectedatthe0.5-percentlevelof significance.This
resultlendsconsiderablesupportto thevalidityof thelinearandlog-linearfunctions
ofdemandformoneybyhouseholdsin India.
For purposesof comparisonwepresentestimatesof incomeandinterestelasti-
citiesbasedonthelinearandlog-linearfunctions.For thelinearmodelstheelasti-
citiesarecomputedatthemeanof thedata.8
Theresultsin Table1withtheM2conceptofmoneyindicatethattheincome
elasticityof thedemandfor moneyis 1.22andtheincomelasticityof thedemand
for timedepositsis 1.78.Thismeansthatmoneyand,especially,timedepositsarea
luxurygood.Theluxurygoodhypothesisrequiresthathecoefficientofincomebe
greaterthanonewhenthe logarithmof moneyis regressedon thelogarithmof
income.
In theadvancedindustrialeconomieswithhighlydevelopedfinancialmarkets
interestratein thedemand-for-moneyfunctionservesastheopportunitycostof
holdingmoney.Therefore,onewouldexpecthecoefficientofinterestelasticityto
benegative.However,in thisstudywefindthatthevalueof theinterestelasticityof
thedemandfor moneywiththeM2 conceptof moneyandtheshort-terminterest
rateis positive(0.24)andsignificant.Thisconfirmstheresultsof somestudieson
otherunderdevelopedconomiesthatdueto theavailabilityof alimitednumberof
financialinstrumentshouseholdstendto keeptheirsavingsin theformofmoney.9
8Theinterestelasticitiesfor theshort-andlong-termratesfor thelinearmodelsin Table1
areasfollows:M2 (0.27),(0.17);TD (0.75),(0.65);C (-0.27), (0.008);the incomeelasticities
for the corresponilingmodelsof short-andlong-termratesare:M2 (1.07),(1.32);TD (1.40),
(1.76)andC (1.19),(0.95).
9See,for example,Lee[15], andTrescott[19].
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Table 2
LikelihoodRatioTest
FunctionalComparisons. Model x2
GBC- Linear
GBC- Log-linear
linear- Log-Linear
(M2)RI 0.36
2.54
2.18
GBC- Linear
GBC- Log-linear
Linear- Log-linear
(fl'9R2 0.10
0.66
0.56
GBC- Linear
GBC- Log-linear
Linear- Log-linear
CRI 1.06
0.84
0.22
GBC- Linear
GBC- Log-linear
linear- Log-linear
CR2 0.36
0.04
0.32
GBC- Linear
GRC- Log-linear
Linear- Log-linear
TDRI 1.56
1.26
0.30
GBC- Linear
CBC- Log-linear
Linear- Log-linear
TDR2 0.20
3.58
3.38
*GBC denotesgeneralizedBox-Cox specification.The critical valueof the X2 (Chi-
squared)with twodegreesof freedomis5.99.
In India'scaseit seemsthatthepropensityto usetimedepositsasinstrumentsof
savingsi evengreaterin viewof themuchhighervaluesof theincomeandinterest-
rateelasticities(1.78forincomeand0.68fortheshort-terminterestrate).
In Table1 wehavepresentedresultswithboththeshort-termandthelong-
termratesof interest. Thevaluesof the incomeandinterestelasticitiesdiffer
somewhat.It isextremelydifficulttointerpretthisdifferencesincewedonotknow
thedistributionof incomevis-a-vistheholdingof short-termandlong-terminstru-
mentsofdeposit.
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Whencurrencyis usedasthe dependentvariable,the incomeelasticityof the
demandfor moneyis still greaterthanunity but noticein thelog-linearmodelthat
theinterestelasticityis negativethoughstatisticallyinsignificant.This reinforcesour
previousresultsinsofaras it is logical that peoplesavein termsof timedeposits,
whichhavea positivereturn,andnot in termsof currency.Thusinterestrateserves
astheopportunitycostof holdingcurrency.
IV. CONCLUDINGREMARKS
Severalimportantconclusionsfollow fromthisstudy.First,for thehouse-
hold sectorin Indiamoneyis a luxurygood. This conformsto the resultsof
Friedman'seminalstudyontheUnitedStates.l0In viewof thisweconsiderthis
investigationto beuseful;for afterall "thediscernmentof uniformitiesunderlying
thediversityof circumstancesistheprimarytaskof scientificinquiryand,indeed,all
systematicinquiryintophenomena."11Second,interestrates,shortorlong,serveas
theopportunitycostof holdingmoneyonlywhenmoneyisdefinedtomeancurrency
alone.TheM conceptof money,consideredby theReserveBankof Indiato be2
themostappropriatestockof moneyfor policypurposes,revealsthatasignificant
componentof moneysupplyin India,namelytimedeposits,areheldforpurposesof
savings.Andthedemandfor timedepositsis quitesensitiveto thematuritystruc-
tureof thefinancialinstrumentsavailablein Indiaduringtheperiodunderstudy.
Third,basedonthegeneralizedBox-Coxfunctionalformwefindthatthedemand
for moneyfor thehouseholdsectorin Indiacanbeestimatedineitherlinearorthe
log-linearforms.12
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